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7 Clas (CL6I) 
isinveni0n re]es to apparatus for oring» 
tr«nsporing and -ispensing a tiqhifléd- gas  rom,- 
a containe, andtoa mehëd 0fub-ooling Such 
withdawal fom the container: ».ïs 
açmoshericpesse belo,273.çKione. example 
of which is liquid, oxygem . 
wih: wh¢b th invenio»"is conceed»':were 
amo .of evapoaio is: ineable,because.o 
timesthiSgus,:or«,a cOnsideyablepotiOn ,thëeofï __ 
has:been exhausted: nd lot,:whë'»¢he,pessue 
has'«iseno u pedeçened deree; ....... 
und, 
sub-cool the liquid  gas befoeppin 
operationof $he pp ; 
One. of-theojcts of të Present inentien4s.. 
theprosion of improved:ppratus and an ira=" 
proved method for utiliziafft.as.ef 
tion f.o: sub-coo]ing the llqudàn the confainrto - 
insure :prope, oPeration: of thë :pump.: ::..Thsi=the 
reqred:or bottlin: fhsame,,4norder.«to save:»0 
such: possle wse/ 
quid as is sub-cooled. 
Anothe ohjecf of fhe':inventïon is fhë provision :« 
of an improved construction and arranementof- 
comp.onn deices '), apparatus of-h ' charac- 
er descidhereby: the sorin tr anspoin 
andçdispens of diquifledgasis .more :eientlF  
Anotherobject of thelnntion-is the provision:, 
of simple  and :effective means, forconverçç:the ,40 
as of eaporation frmliquie«as:in a. storae 
or .trnsportin:and spensin.fank'ck into 
iiqd:«within said:fank ina mplen effective  
manner, and which, means.includes sracture éri- ,- 
alin the control of as Pressure wihin .sai4 
ank o facilitte ppingiiquid. as fherefr0m,:. 
If "is a well knownç fac:thaf:fhestand«rd  
recprocafingliquid oxyenpum will hot pump : 
liquid oxyenuess fhe :oxyen. is cooled doto ï 
a emratre belowits boiling pointunder what-  
ever ressre ]s on £he:liquid oxyendn:he pump : 
chamber: The reson:for:thisis ,hat the liquid 
oxyenkes evaporating atithe timeund causes 
vapor:lock in/thepum Byçb-coolin:he  
of the;p vapoiock:s e1inaed .... 
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One 'ofthe objects ofthC':invenion-ïs.t0 ,, 
e]iminaté vapor lockqnan,efficintmannëib 
employment of , tlie gS-of :evaperati0n 
]ïquid gas contuinerfmm which4he liqid g 
 pumped. '. 
Other objects and advantagës 
the description and in thëdraing; an,iVi:t5 
be flerstood that the inVentibn is n 
reie¢ed fO Oxygen gas,- since if Would 
)Pable::to gases havlng::the:sme ChactbitiS: 
oï quiflcation ' at  relatively : tow:« 
Thë rawing:is dikgraati;:and«îs:ïltur 
]ve of the invention. 
In the drawing,  represents . the inner shé]Pbf, 
a container generall designad: 2, 
receiVe and hold u charge -2 of liquifled 
as oxygen;-with:a space  
liquid in:said c0ntäiner in:which:gas.0f.:ëàPor2:: . 
tion is held, andhich gas applies:a pregsurë0«. 
Said shell I is enclosed by. heat iulätio.md 
terial  that  is betweeA inner shelt.  
outer shell. . 
C5mmicating with the interi0r of«he ' m{-:.: 
container 2 is a pp Chamber .: A pàSsgéwY:: 
 connecfs he chamber-] ith-the intëriS 0f ; 
container 2 thröugh the botom of-hd ]a¢te 
amber] and passageway 8 are ènloed bY e'a :;' 
ulation material 9. : 
Connected with , thë contaifler 2 atthe top 
hereof is a.Safety valvë I -and pressure 
I I for reectively effëcting a release:bf. 
evapration within the container shold he:prC¤ .... 
sure increase fo-the danger:point» ad fo india  
the pressure: Within said tank.:: These are  " 
ventional device on practiCally all-tas 
general nature 
A Pipe t 2 that¢arries :the::gauge I I and al?è 
also constiuCes -thë means for flfiing :théë6n: ..... 
taer when a cap 43 closing said 'Pipe isTe2 .... 
moved. 
The outer shell 6 bf  container-2 is al0»pr0 - 
videdwith-a Conventional relief valve  ï fo':di2  .... 
charging any 'gas that may leak int0:, the 
con¢aining the insulation . 
PgssagewaY. 8 0pens into the upper ënd 0f-thë: 
pumpchamber:] so. that thre wfil be no 
within said cambër ata levl above the openn :: 
of passagewa 8 into said-habe:: 
A conventional- recip0caçing 0r" Plfinger' ty 
oxygen pump I hs ifs lower end-pr0jectgïnt 
said. hamber . An iet I  provided with thë 
usuat inlet :valYe is at the lower end of ump" 
and an  outleg I] provided ith" the convetï0n. 
outleg: alve :î 1 at the I0wer end 6f fbWpum 
andin chamer t.  
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An ourlet pipe 8 connects with the ourlet and 
may lead through any suitable aporizer 9 ïor 
evaporation of the liquid oxygen, and from said 
vaporizer the oxygen may be pumped into the 
conventional containers or piped elsewhere ïor 
use. 
From the upper end of container  extends a 
conduit  that extends spirally around the 
inner shell  in a downward direction, being im- 
bedded in the insulation material 
gressively moving outwardly fror the inner shell 
 toward the outer shell 6 ïrom the upper to the 
lower end of the spiral portion thereoï that is 
between said shells. At its lower end the con= 
duit 20 passes outwardly through the outer shell 15 
ata point adjacent the lower end of the con= 
tainer 2. 
From the above structure it will be seen that 
the portion of conduit 20 that is between shells 
|, 6 progressive]y moves to a warmer zone in the 20 
insulation material as it moves toward the point 
of emergence from the outer shell 6. 
This conduit 20 is adapted to carry the oxy= 
gen of evaporation from the space 4 above the 
liquid oxygen 3 in container 2, and this oxygen is 25 
progressive]y warmed as it moves outwardly in 
the insulation material 5. 
Conduit 20 extends from outer shell 6 to a con= 
ventional oxygen compressor 2. By the rime 
the oxygen.reaches the compressor itis at sub= 
sfianfiially room fiemperature, and said oxygen 
drawn into the compressor where it is com- 
pressed to a medium pressure. 
Inasmuch as there will be an increase in the 
temperature of the oxygen gas due to compres- 
sion, the compressed gas is conducted through a 
pipe 25 through any suitable heat exchanger 26, 
where itis cooled. This heat exchanger may use 
air or a cooling fluid or any conventional cooling 
means. 40 
From the heat exchanger, the.pipe 25 passes 
into the container 6 through conduit 20, being 
spaced within said conduit. By this arrange- 
ment there will be a heat exchange between the 
outflowing gas and the incoming compresed gas, 45 
the latter being progressively cooled as it flows 
back through pipe 25 counter to the flow of gas 
outwardly through conduit 
The pipe 25 passes into container 2 through 
the upper end thereoï and then through the 
liquid oxygen 3 within said container to passage- 
way 0, and through passageway 0 into the pump 
chamber 7 where itis provided with an expan- 
sion valve 27. A hand wheel 20 accessible from 
outside the container and chamber 7 
for manually manipulating said valve. 
In certain installations the valve 27 may be 
positioned within the body of liquid that is in the 
container, in which case the pipe 25 would termi- 
nate within said container. 
The compressed oxygen from the compressor 
thus flows through the pipe 25 counter or oppo- 
site to the direction of flow of the gas of varpori- 
zation in conduit 20. 
From conduit 20 the pipe 25 extends into the 65 
liquid oxygen, and is gradually cooled down to 
the temperature of the liquid oxygen, becoming 
liquid, and after such liquification itis expanded 
by means of expansive valve 27 and is discharged 
into the pump chamber 7 or within the con- 70 
tainer 2, according to the installation. The use 
of a pump chamber and the discharge of the 
liquid oxygen Ïrom pipe 25 into the liquid oxy- 
gen in the pump chamber is preÏerable. If the 
liquid were discharged into the body of liquid ï5 

4 
within the container 2, sub-cooling of said body 
would occur, but it would be slower. 
In order to provide for a rapid and efficient 
regulation of the pressure in container 2, a sec- 
ond pipe 0 may extend through conduit 20 to 
outside the container 2, and connect with pipe 
25 outside said container. A manually manipu- 
latable valve  in pipe 0 outside the container 
2 is provided to enable gas from pipe 25 tobe ad- 
mitted into the container 2 through pipe S0. 
The pipe 30 preferably terminates within con- 
tainer 2 above the level of the liquid in the latter. 
The pipe 0 may pass directly through the 
container walls to the outside without passing 
through conduit 20, if desired, or in some instal- 
lations, the valve could be connected in pipe 25 
within the container and above the level of the 
liquid within said container. In any event, when 
and if desired, the above structure is intended to 
provide means for releasing compressed oxygen 
from pipe 25 within the container 2 and into 
space 4, which would be helpful when the pump 
5 is in operation by creating some back pres- 
sure for said pump. 
Compression of the gas phase of the liquid in 
containers similar to that shown herein is known 
to the trade, but for the purpose of reducing the 
pressure in the container, or to produce a cer- 
tain amount of reffigeration by causing the liquid 
in the container to evaporate, or for increasing 
the purity of the liquid oxygen in the system. 
Sometimes this evaporated oxygen gas has been 
compressed and either returned to the oxygen 
producing column or it has been delivered to. a 
gas holder or to a high pressure oxygen' com- 
pressor to compress it for storing into cylinders. 
However, I am not aware that anyone bas here- 
tofore compressed the evaporated gas, precooled, 
and expanded the same in the manner and for 
the purpose described in this invention. 
Itis obvious that in certain instances the liqui- 
fled gas, after compression and cooling could be 
expanded in the container 2, particularly where 
the pump is in said container. The pump Cham- 
ber is preferable, however. 
Itis also obvious that the conduit 20 need not 
in all instances be imbedded in the insulation be- 
tween shells , 6 in its spiral course. In some 
instances the coil could be positioned outside the 
container, although the structure shown is usual- 
ly preferable. 
A drain valve 2 may also be provided in the 
pump chamber. 
: The evaporator |9 may be of any desired type. 
In some instances, the heat ïrom the exhaust 
gases ffom the engine of a vehicle is employed 
ïor supplying the heat, particularly where the 
container is mounted on such vehicle, if being 
understood that the present invention is particu- 
larly adapted for being mounted on a truck or 
vehicle during transportation of the liquid gas 
from one place to another. The invention is hot, 
however, tobe restricted to such use. 
: ] claire: 
1. Apparatus for dispensing gas material that 
has a boiling point temperature below 273 ° K. 
which comprises a thermally insulated container 
for holding a charge of said material below its 
boiling point temperature undera predetermined 
pressure of such gas material in said container 
in the gaseous phase, a discharge pump having 
'an inlet in communication with such charge in 
said container, a conduit opening atone end into 
the upper end oï said container for communicat- 
ing with the said gas in sUch gaseous phase and 



terminating at its opposite end withifl the charge= 
adapted--to be held ih said containër, .said 6on 
duit:ëxtendingoutwardly of said :container be = 
tween'its opposite end, portions, and 4ncludin  a  
compresser for withdrwing and-ompressing '5 
part of said gas dn -its :gaseous phase, :a het. 
exchanger between said. compresor, and sai@ cën . 
tainer, for cooling the gas compressed by said ( 

in dir ëct«làea =tf ns fer : -relation with the::chargë , 
fo?':reduing=thëtemperture of the gas therein ï: 
fo below 273 ° K.a valve in said conduit foz con÷  
trollif/g  thedischarge :of :liquified gas- material 
therefrom intosaidchargeand .under 'the pres-- 
sure: of said compressor,a heat. insulated well b e. 
low:,Satd/:c0nta]nèr«and: in Communïcationthere 
with :and: paSsgeway, cmmunicatg, between  

compressor, and the:endportion of said conduït : thë'::,bottom " of'aid c0ntail]er: and said.well:for 
adjacent said opposite end-being positioned wiçh- "lO =condtcting:saîl material into said well; said inlet 
in said :charge fol a substa.ntial  distance:, aïd in and:saïd valvèbeingin said well. 
direct, heat trnsfer, relation .with. such charge . 4. :Apparatus for dispensing liquid gas. mate- 
for-reducing the.temperature of the gasthërein-" rialï:that :hasá boili.ng:point temperaturebelow: 
fo lelow:273 K.,. a 'valve in said conduit.ànd po--- 273 :K. Whïch.Comprisesa thermalty -insulated 
sitiened ï/ithin  said Charge for controllirïg the:-5 containez,forholding. ä charge of said material: 
discharge'of liquified gas material therefrom ino belo» its: boiling :point :.temperature : under the 
said-charge and under the pressure of .said. cbm-, pressure :of.the gas.of evaporation from said gas : 
pressor« .' material in saïd. container, a discha.rge pump :; 
2. Appara-tus- for dispensing gas material tha :: havingan. inlet :in communication with :such: 
bas a bofling pointtemperature below 273"K. 20-.charge:in said. container,:a conduit opening.into : 
which-comprises a thermally insulated container - the::,up.per ends.of :said. container at one:end for- 

for--holding a charge of said material below 
boiling point temperature under a predetermined '; 
pressure of such gas material in said container:in 
the gaseous phase, a discharge pump having an 25 
inlet in communication with such charge in said 
container, a conduit opening-at one end into the 
upper end of saïd container ïor .communicating 
with the said gas in such gaseous ]phase nd ter-. 
minating at. its. opposite end within.,-£he charge 
adapted to be held in said cöntainer, said conduit 
extending  outwardly of saïd container between " 
ifs. opposite end portions and including acom -' 
pressoïfor withdrawing and compressing part of 
said gas-inits gaseous phase, a heat exchanger 35  
between said compressor and said container for 
cooling .the gas. compressed by said compressor, 
and the end portion of said conduit that is ad- 
jacent said opposite end being positioned within.. 
said charge for a substanial distance and in di 
rect heat ransfer relation withthe charge for 
reducing the temperature of the gas therein to 
below 273 ° K., a valve in said conduit and posi- 
tioned within said charge for controlling the dis- 
charge of liquified gas material therefrom into 
said charge and under the pressure of said com- 
pressor, a substantial length of said conduit 
tween said valve and said heat exchanger being 
spaced within and extending longitudinally of a 
corresponding length of the conduit extending 50 
from the upper end of said container to said com- 
pressor, whereby said lengths will be in heat ex- 
change relationship to each other. 
3. Apparatus for dispensing gas material that 
bas a boiling point temperature below 273 ° K. 5. 
which comprises a thermally insulated container 
for holding, a charge of said material below ifs 
boiling point temperature under a predetermined 
pressure of such gas material in said container 
in the gaseous phase, a discharge pump having 0 
an iniet in communication with such charge in 
said container, a conduit opening at one end into 
the upper end of said container for communicat- 
ing with the said gas in such gaseous phase and 
terminating at its opposite end within the charge 
adapted to be held in said container, said con- 
duit extending outwardly of said container be- 
tween its opposite end portions and including a 
compressor ïor withdrawing and compressing 
part of said gas in its gaseous phase, a heat ex- 70 
changer between said compressor and said con- 
tainer for cooling the gas compressed by said 
compressor, and the end portion of said conduit 
that is adjacent said opposite end being positioned 
within said charge for a substantial distance and 

conducting said::gas:.of eväporation: from said . 
container, a compressor, connected with said con 
duit:for. compressing.thegas so conducted from 
said 'container, heat exchangemeans for cc..oling 
th:gascompessed.-by said compçessor, a pipe 
extendig from,said:) compressor and hea :ex- 
changer::into-said-continer and.through_the 
liqudçgas'máteria:.:in said::containeï.under the. 
pressure of-saïd compressor..for reducing the 
pertule of'said materal. In said pipe :to sub- 
stantially the temperature of the charge ïn said 
container. :and belw the boiling int thereof, 
mens comprising said. compressor for applying 
a g-reaeressure:to .the liquified gas material 
in: said:ipe: thn tha:of £he pressure of the 
gasofeváçoration ïn ' said..container, said pipe:. 
extending: a point ïadjacent ss2d inlet, and a " 
valv6,n said pipe :an»positioned within, said 
charge ¢or:releasing:the liquified, gas mterial' 
therein:.lnto'.the:liqid:gas;material in 'said con- 
taine at Sai poin. ï. 
5. Apparatus for dispensing liquid gas material 
that bas a boiling point temperature below 273  
K. which comprises a thermally iulated con- 
tainer for holoEng a charge of said material 
low ifs boiling point temperature under the pres- 
sure of the gas of evaporation from said gas 
material in said container, a scharge pump 
having an inlet in communication With such 
charge in said confiner, a conduit opening into 
the upper end of said confiner atone end for 
coçductingsaid gas of evaporation from said 
. container, a compressor connected with said con- 
duit for compressing the gas so conducted from 
said container, heat exchange means for cooling 
the gas compressed by said compressor, a pipe 
extenng from said compressor and heat ex- 
changer into said container and through the 
liquid gas material in said container under the 
pressure of said compressor for reducing the em- 
perature of said material in said pipe to sub- 
stantially the temperature of the charge in said 
confiner and below the boiling point thereof, 
means comprising said compressor for applying 
a greater pressure to the liquified gas maerial 
in said pipe than that of the pressée of the gas 
of evaporation in said container, a branch from 
said pipe opening into said container, and a valve 
in said pipe and positioned within said charge 
for releasing the liquified gas material therein 
to the liquid gas material in said container, a 
valve in said branch fo petit release of gas 
material gaseous phase in said branch into said 
container for increasing the gas pressure on said 
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charge as desired, said branch being connected 
with said pipe ata point where the material in 
said pipe is sti]l in the gaseous phase. 
6. Apparatus for dispensing gas material that 
has a boiling point temperature below 273 ° K. 
which comprises a thermally insu]ated container 
for holding a charge of said material below ifs 
boiling point temperature under a predetermined 
pressure of such gas material in said container 
in the gaseous phoEse, a discharge pump having 
an inlet in communication with such charge in 
said container, a conduit opening atone end into 
the upper end of said container for communi- 
cating with the said gas in such gaseous phase 
and terminating at its opposite end adjacent said 
inlet and in communication with a charge adapted 
tobe held in said container, said conduit extend- 
ing outwardly of said container between ifs op- 
posite end portions and including a compressor 
for withdrawing and compressing part of said gas 
in its gaseous phase, a heat exchanger between 
said compressor and said container for cooling 
the gas compressed by said compressor, and the 
end portion of said conduit that is adjacent said 
inlet being positioned within said charge for a 
substantial distance and in direct heat transfer 
relation with the charge for reducing the temper- 
ature of the gas therein to below 273 ° K., a valve 
in said conduit adjacent said inlet for controlling 
the discharge of liquified gas material therefrom 
into said charge and under the pressure of said 
compressor. 
7. Apparatus for dispensing gas material that 
has a boiling point temperature below 273 ° K. 
which comprises a thermally insulated container 
for holding a charge of said material below ifs 
boiling point temperature under a predetermined 
pressure of such gas material in said container 
in the gaseous phase, a discharge pump having 
an inlet in communication with such charge in 
said container, a conduit opening atone end into 
the upper end of said container for communicat- 

8 
ing with the said gas in such gaseous phase and 
terminating at ifs opposite end adjacent said in- 
let and in communication with a charge adapted 
tobe held in said container, said conduit extend- 
5 ing outwardly of said container between its op- 
posite end portions and including a compressor 
for withdrawing and compressing part of said 
gas in its gaseous phase, a heat exchanger be- 
tween said compressor and said container for 
10 cooling the gas compressed by said compressor, 
and the end portion of said conduit that is ad- 
jacent said inlet being positioned within said 
charge for a substantial distance and in direct 
heat transfer relation with the charge for re- 
15 ducing the temperature of the gas therein fo be- 
low 273 ° K., a valve in said conduit adjacent said 
inlet for controlling the discharie of liquified las 
material therefrom into said charge and under 
the pressure of said compressor, a heat insu]ated 
20 well in communication with said container and a 
passageway communicating between the bottom 
of said container and said well for conducting 
said material into said well, said inlet and said 
valve being in said well. 
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